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(54) IMAGE PICKUP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide image pickup quality equivalent to 
a 2-plate type image pickup device by using the image pickup element of a 
single plate in an image pickup device for picking up optical images. 
SOLUTION: This image pickup device is provided with an optical low-pass 
filter for grading the optical image, a color filter for color-separating the 
optical image made to pass through the optical low-pass filter through the 
color array of plural colors and an image pickup means for picking the 
optical image made to pass through the color filter by plural light receiving 
pixels arrayed on a light receiving surface. At the time of defining the 
horizontal pitch of the light receiving pixel as Px and a vertical pitch as 
Py, the image pickup means is composed by setting the Py to the almost 
double of the Px. The color filter is composed of the color array where a 
first color component is arranged in (horizontal every other vertical 
stripes) or a (check) and the other color components are arranged at 
remaining positions by matching sections with the array of the light 
receiving pixels. The optical low-pass filter is a filter for grading the 
optical image in a horizontal direction for a distance almost equal to the 
horizontal pitch Px. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The optical low pass filter which obscures the high-frequency component of the spatial frequency of a light 
figure. The light filter which classifies by color the light figure which passed the aforementioned optical low pass filter 
through the color array of two or more colors. An image pck-up means to picturize the light figure which passed the 
aforementioned light filter by two or more light-receiving pixels arranged in the light-receiving side. It is image pck-up 
equipment equipped with the above, the aforementioned image pck-up means When the level pitch of the 
aforementioned light-receiving pixel is set to Px and a normal pitch is set to Py, it comes to set Py as the abbreviation 
double precision of Px. the color array of the aforementioned light filter Or (level perpendicular stripe in every other 
one) (checker) it arranges, the array of the aforementioned light-receiving pixel — a partition - doubling - the 1st color 
component — It comes to arrange other color components in the remaining position, and the aforementioned optical 
low pass filter is characterized by being the filter with which a light figure is in the aforementioned level pitch Px, 
abbreviation, etc. by carrying out, and only distance obscures it horizontally. 

[Claim 2] The aforementioned image pck-up means is image pck-up equipment with which it consists of two photo 
detectors to which two-dimensional array of the part for one of the aforementioned light-receiving pixel was carried 
out in Pitch Px in image pck-up equipment according to claim 1, and is characterized by the bird clapper. 
[Claim 3] The color array of the aforementioned light filter is image pck-up equipment which all the kinds of the 
aforementioned color component are arranged in the same line of the direction short in image pck-up equipment 
according to claim 1 of the pitch of the aforementioned light-receiving pixel (horizontal direction), and is characterized 
by the bird clapper. 

[Claim 4] When the color component of the above 1st is removed from the aforementioned color array in image pck-up 
equipment according to claim 3, each of each other color components is image pck-up equipment characterized by 
making a checkered array. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the image pck-up equipment which picturizes 
a light figure. It is related with the technology for realizing the image pck-up quality of image about 2 board type 
image pck-up equipment and equivalent using the image pck-up element of the veneer in more detail. 
[0002] 

[Description of the Prior Art] Conventionally, the image pck-up equipment of 2 board type is proposed for the purpose 
of improvement in an image pck-up performance. Drawin g 10 is explanatory drawing showing this kind of 2 board 
type image pck-up equipment. In drawing 10 , a dichroic prism 71 is arranged on the optical axis of photography 
optical system. This dichroic prism 71 branches an incident light for G component and RB component. 
[0003] The image pck-up element 72 only for G is arranged at the branching place of G component. On the other hand, 
the light filter 74 which consists of a color array of R component and B component is arranged at the branching place 
of RB component. Just behind this light filter 74, the image pck-up element 73 for RB is arranged. By such 
composition, highest G component of relative luminous efficiency is picturized with 2 board type image pck-up 
equipment at high resolution using the image pck-up element 72 of exclusive use, 

[0004] Since the light-receiving side whole region of the image pck-up element 72 is moreover covered by the light- 
receiving pixel of G component, it is hard coming to generate a false color, moire, etc. Moreover, as shown in drawing 
10 , it also becomes possible by shifting spatially the pixel position of the image pck-up element 72, and the pixel 
position of the image pck-up element 73, and arranging them to raise the resolution of an image pck-up picture 
substantially. With 2 board type image pck-up equipment, human being's visual sense is suited and good image pck-up 
quality of image with sufficient balance can be obtained from these reasons. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, with the image pck-up equipment of 2 board type mentioned 
above, in order to branch an incident light, large-sized optical elements, such as a dichroic prism 71, are arranged. 
Therefore, there were optical system's being complicated and a trouble of enlarging. Moreover, the pixel position of 
two image pck-up elements 72 and 73 had to be adjusted with high precision, and there was a trouble of taking time 
and effort like an assembler. 

[0006] Then, in invention according to claim 1 to 4, in order to solve the trouble mentioned above, it aims at realizing 
the image pck-up quality of image about 2 board type image pck-up equipment and equivalent with the image pck-up 
equipment of the veneer. Especially, it aims at offering usable image pck-up equipment for the image pck-up element 
of a square pixel in invention according to claim 2. Moreover, by invention of a publication, it aims at offering the 
image pck-up equipment suitable for interpolation processing of a color component to claims 3 and 4. 
[0007] 

[Means for Solving the Problem] The optical low pass filter to which invention according to claim 1 obscures the high- 
frequency component of the spatial frequency of a light figure, (Claim 1) In image pck-up equipment equipped with 
the light filter which classifies by color the light figure which passed the optical low pass filter through the color array 
of two or more colors, and an image pck-up means to picturize the light figure which passed the light filter by two or 
more light-receiving pixels arranged in the light-receiving side When an image pck-up means sets the level pitch of a 
light-receiving pixel to Px and a normal pitch is set to Py, it comes to set Py as the abbreviation double precision of Px. 
a light filter Or (level perpendicular stripe in every other one) (checker) it arranges, the array of a light-receiving pixel 
- a partition - doubling ~ the 1st color component — It consists of a color array which has arranged other color 
components in the remaining position, and an optical low pass filter is characterized by being the filter with which a 
light figure is in the level pitch Px, abbreviation, etc. by carrying out, and only distance obscures it horizontally. 
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• »i«f«niniflMtick-uo means is set as aspect ratio Px:Py(**l:2). 
[0008] With such composition, ^^^^S^^Sf as shown in temg_l (a) or dB»2 
. before this image pck-up ^^,%^^^SI?rfhaving arranged the 1 st color component m the shape 
(a) is arranged. Here, drawffigJL (a) is a color array m ^tne c rf arranged th j t color 

of a perpendicular stripe. Moreover, temgl W^^^dS an image pck-up means is assigned to the object for 
component in the shape of a checker. The horizontals by such color array, 

the 1 st color components, and other ^ ""P™*^ Svel pitch Px, abbreviation, etc. are by carrying out before 
[0009] Furthermore, the optical low pass fi tor tawh* J^oSS? fa arranged. By shading-off operation of this optical 
a Heht filter and only distance obscures a light figure ho "^™^ t f nciaenC e to the 1st division fraction of a 
£%2S£ light of the wSch the amount of one light-receiving 

shown in drawing 1 (b) or drawing! (b), and it nils me ™ ^uguity partition, as shown m djasangj. (o) or 

U rLeiving apertnre for other color component ^g^S^e the array pattern of the light- 
drtwing 2 (c^and i, fills the »^le ™«ltaneon* tf-Jg£££ 8 rf ^ , of t he »nvennonal 

giving apertnre shown ,n such tettl^S^ °* ^ image pck -„p quality of .mage abont 2 board type 

^"array pattern of the W*£™%^&ZZ%S&» realize simply the image pck-up 
he niiel oattem of the oonventtonal example ( drawusgU! "°J™. J , , in gj, ^ using the image pck-up 
S of taaTe about 2 board type image pck-up cqutpment ^<^« < ^ ^..^ving aperture for the 1st 
SI of me veneer. Moreover, as it ts tndicaKd "Stents", only a pitch Px shifts honzontally. 

to horizontal resolution of an image pck-up ™™ s "f ^ easy to realize image pck-up quahty of image 

oirS of an image pck-up element etc.), and do not luni .a meamng^^ ^ Jf ^ ig ^ detail> 

Sbfmfm:^^^^ 

shifted and piled up simply in the case of die oP^XofoflX etc. arise in the case of the optical low pass filter 
smce a high order component, bleeding 0* ^«^» u^t figures are piled up simply. However "die spatial 
Xch used the phase grating etc., it cannot be : aid *at two hght ft gur j ^ ^ ^ q ^ fi „ „ 
frequency characteristics of a grade which gfJ^^D^Sa^Sistics near [the l/(2Px)], or performing a filter 
realizable by allotting the zero point of spatial frequency characi en* l & ^ 

such as making the same a part for the shoulde, : of ^f^S^-up means consists of two photo 
[00l?]'(Claim 2) In image pck-up ^ me f^nZo^Z ig^receiving pixel was carried out in Pitch Px, and 
Sectors to which two-dimensional array ^J^XS^PP^ becomes possible to use the general image pck- 
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sam e U„e of the short direction of Ute pitch of ^SSSt^Sl^ " 

SLcterized by the bird clapper. As shown ™ toWl or teWU. JJP ,^ Meceiving aperture „f oAer co or 
agreement by the light-rece.vmg ^ re °f^ *!^°^™the kinds of color component beforehand m level 1 line to 
components. Therefore, it becomes P«*' ™f£' £ °" leve l line. Consequently, the thmgs (for example, 
^t^^Z^TlZ^ f^s presumed by the simple horizon., image processing 

S^lnvenrionaccomingmclaim^ 

component of the above 1 st is removed from the ^^"""^ f^orarray, each light-receiving aperture of each 
SXmcterized by making a checkered ^^g^Zi ^ X color components, a part for the adjoinmg 

[Simentsofmelnve^ 

Setuffi^ 
fhlSepck-upe^tMisan 

ohoto detector 1 6 is carried out in Pitch Px on a 1 ght-rt^tving sin ac is Moreover, 

?6 to Wndicular bansfer line \\^?>^«£™^^f^ i J !a Jansfers Hue 17. The output 

VMoreover, on die other hand, the hght-recemng H^* ■<* ««> £P light-receiving pixel 5 is set 

Si of rtvo perpendiculars of a P ho ^^ t \t SSby eSght-receiving pixel 1 5, and a light filter 13 
as aspect ratio Px:Py-l:2. A position is doub ed it is ™ ba ^« » f ^ ^.receiving pixel 15 are classified by 

i^rr«&««^ ! * «** ( ~ r ^ is " defom 

fSuSSoprica! ,ow pass filter 12 is the optica, element ^?„££^^SS^. 
ESS shaft, and is a filter with which , onl, "pS). This distance delta x is set up 
btafringence operation of a norma beam of light f f^XS the thickness of the optical low pass filter 12. 

the image pck-up element 14. ration of the 1 st operation form is explained hereafter. Djswjng4 is 

P0024] (Operation of the 1st operation form) Operation of ^lst oper ce ^ rf ^ 

towing explaining operation of the 1st operation fom. A ^ of this light figure is carried out, mid as 

formation operation of the photography optical sys em ill. after me obscured light figure is classified by 
ZZ optical low pass filter 12, only ^*^.iJ^SeoS on the light-receiving side of the image pck-up 

h 6 &r$^£ ™ P^ndiculars on a transfer line after the bansfer start of the perpendicular 
»4^£&'3^ perpendicularsby signal processing after me output of me output amphfier 
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in theoutgoingendofthe level transfer 

of a reSe as shown in drawing^ one unit of a .I^^^Sm shown in drawing_4 (b), only Px obscures 
1 optical low pass filter 12 is arranged ^ J^^SSd 2nd division fraction mixes and cames out 
a light figure horizontally. ^^J^^^^^Mng aperture of the light-recexvmg pixel 15 is 

?0029] Consequently, the apertur jJ^S^rfFB component also covers the whole 
receiving side independently. Moreover, the 1»P««^P lieht . recei ving aperture for G components and the 

eneuiPv) on a light-receiving side. Driswingi (b) ^™^°™J^^ y of ahorizontal frequency [1/Px] 
So processing. As shown in this view the trap P^^^Sfrequency characteristics which compounded 
Sd^endicular frequency [1/Py] is ^^^^^s^ew th^spatial-frequeney component near a 

ToriE^^ t 

However, the high-frequency componen of ^e HARASHTN n^mben ^ . g few ^ g sing 

S SSti - operation form etc.) As explained f>^ SSSST 
°SS o light-receiving pixel in the -^^^fSiaVd type image pck-up equipment 
ttbeSnS possible to realize simply the image ^XXer, the 1st operation form constitutes a part for 
Id ^valent using the image ; pck-up ^2T^nl7Z\6 of the Octangular light-receiving pixel 15. 
o7e from two perpendi^ 

So34 Merger [ especially ], with the 1 st ^^y^^iving aperture. Therefore, the resolution of 
Therefore, neither a crevice nor a lap arises a t all n the ^ ot a ^ , raising the nume rical * 

eSed in full detail in the 6th operation forrn^ component" and "the l^t-receiving 

[S] Moreover, with the 1st operation form ^^^^pSly. Therefore, it also becomes possible from 

Soon fomt). Next, another operation form is expla ^ corresponding to invention according to 

?0ffM (2nd operation form) The 2nd operahon form nor op«a»n torn P ^ , 

ffi to 3. Moreover, ft. ^^^^S^Si operahon form is an opertfton form a. me 

Krm^rrerX^ 
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apenu re turns into array composition in the convention — W-g^r^SSS^ *e 
TWorett becomes possible to realize simply using *e ^ma^ P« up eq ^ ivalen , t0 the 3rd operation form. 
" ^aTenctup quality of image aboul 2 board type -^^S ^ obtained from the light-receiving 

SS^^£*^ Jttl^^ - » — ° — md M componen ' 

or whieh me whole is covered mostly becomes poss* edt s^becoLs possible also about me hgM- 

, !u- ~f c liolit-receivine side for which the whole is cuvc.*u j rPC eivine aperture becomes completely 

the thing of a hght ^ the array composition ° f ^V^TfhSe it becomes possible to 

~C?£e^ 

^S^itpffl 

(4th operation form) The 4th operation *"™^*^ licabte ,„ the color array shown m tarns 2 . 

? 2 41h «*— fonn is m operano " 

^S3£%%P^->-r ^SSt- i«o array composition in me conventions. 

TnS me amy composition ,of » ^■^XSST^SSSi » simply using tire .mage 

SSSSEJSIE. to the 4.h operation Jf^ttatam planting grid Thus, by constituting 

iT^ Moreover the 5th operation form is an operation torm ^ppnc f . operation form at the 

l^A.soinsucbaeolorare.y.wbeno.dyPxobsenres^ 

£££ is arranged in 'S L whole is covered mostly becomes 

^aCluK^ 

f 00451 Thus, the array composition of a ll ^ t " re ^ 1 ^ it becom es possible to realize simply using the image 

Station fore, mat it cannot j^^^^^SSX light-reiving aperture fa : O components 
simple horizontal image processing it is ; fte point wmcn components in a slanting grid it becomes 

in a slanting grid Thus, by consnmting the bght-receivm« [ ap operation form is explained. 

SiiS to raise the resolution of G component ^bstottaUy^Nea, an v concretely an example of 

KS] (6ft operation form) The 6th operation forms mentioned above. Here, the case 

^J^V^ t ^SS^^^^ ti.eposi.ion of each squarepixel is generated 
^»»S h sul! -era etc. is exp,ai»ed. 
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[0047] First, in the operation form of these l-3rds, as shown in drawing 8 (a), the light-receiving aperture of G 
-component is formed in an every direction same pitch. Therefore, the signal of G component which consists of a square 
pixel and high resolution is generable soon by taking out the pixel output of G component as it is. On the other hand, 
about RB component, since the signal of G component and a signal in phase are ungenerable soon, interpolation 
processing is needed. At this time, the point that it should mind is a point that half-phase shift ****** is not 
horizontally shifted perpendicularly by the light-receiving aperture of G component, and the light-receiving aperture of 
RB component, with the l-3rd operation forms. 

[0048] First, the suitable interpolation processing for the color array of the 1st operation form is shown. Here, in order 
to obtain a better interpolation result, as follows, interpolation processing with a horizontal direction and a 
perpendicular direction is distinguished, and is performed. It judges [ horizontal or ] first whether the degree of similar 
is high to vertical any as the 1st phase about the G component G (i, j) in the position (i, j) shown in drawingjj (a). 
There is a method of asking for the vertical curvature Pt shown in a lower formula and the horizontal curvature Py as 
the 1st method of asking for the degree of similar of G component. 

[0049] Pt(i, j) =|2 and G(i, j)-G(i, j-l)-G(i, j+1) |Py(i, j) =|2 and G(i, j)-G(i-l, j)-G(i+l, j) | - it is thought in this case in 
the direction where curvature is small that the degree of similar is high Therefore, if it becomes Pt(i, j) >=Py (i, j), it 
will judge with similarity being high horizontally, and if it becomes other than this, it will judge with similarity being 
high perpendicularly. Moreover, there is a method of calculating the amount Ct about the vertical degree of correlation 
shown in a lower formula and the amount Cy about the horizontal degree of correlation as the 2nd method of asking for 
the degree of similar of G component. 

[0050] Ct(i, j) =|G(i, j)-G(i, j-1) l+|G(i, j)-G(i, j+1) |Cy(i, j) =|G(i, j)-G(i-l, j) |+|G(i+l, j)-G(i, j) | - in this case It is 
thought in the direction where the amount about the degree of correlation is small that the degree of similar is high. 
Therefore, if it becomes Ct(i, j) >=Cy (i, j), it will judge with similarity being high horizontally, and if it becomes other 
than this, it will judge with similarity being high perpendicularly. In addition, about the amounts Ct and Cy about the 
degree of correlation, it is possible not only an upper formula but to ask for example, from the following formula. 
[0051] Ct =|G (i, j) (i, j)-G(i, j-1) |+|G(i-l, j)-G(i-l, j-1) |Cy(i, j)=|G(i, j)-G(i-l, j) |+|G(i, j-l)-G(i-l, j-1) | - as the 2nd 
phase next According to the judgment of the above degrees of similar, one of the interpolation processings of following 
(1) and (2) is performed alternatively. 

[0052] (1) When judged with the horizontal degree of similar being high, as shown in d rawing 8 (b), the perpendicular 
phase of RB line [ G lines and ] corresponds from the first. Therefore, when the horizontal degree of similar is high It 
becomes possible to ask for interpolation signal R' (i, j) of a position (i, j), and B' (i, j) with high precision by choosing 
the RB components R0 and B0 which approach G (i, j) most in a level list, and being referred to as R'(i, j) =R0B'(i 5 j) 
=B0. 

[0053] (2) Since the level phase of G lines and RB line has shifted in this case when judged with the vertical degree of 
similar being high, it cannot ask for interpolation signal R 1 of a position (i, j), and B* in simple perpendicular 
interpolation of R or B. However, in the color array of the 1st operation form, since the light-receiving aperture of RB 
component is formed in checkers, respectively, when the vertical degree of similar is high, it becomes possible to 
substitute the same color component of the level line of one of the upper and lower sides for the empty position of RB 
component in a level line. 

[0054] Then, G (i, j) shown in drawing 8 (c) is substituted for B component of R0 position which carries out left 
contiguity from the height of the degree of perpendicular similar Bl . Moreover, G (i, j) is substituted for R component 
of B0 position which carries out right contiguity from the height of the degree of perpendicular similar Rl . It becomes 
possible after such substitution to ask for interpolation signal R T (i, j) of R'(i, j) = (R0+R1) / 2B'(i, j) = (B0+B1) / 2 
position (i, j), and B' (i, j) by performing the following level interpolation. 

[0055] By performing the above interpolation processings, it becomes possible about the color array of the 1st 
operation form to perform highly precise interpolation processing especially. On the other hand, in the color array of 
the 2nd operation form, the light-receiving aperture of RB component is formed in the shape of a perpendicular stripe. 
Therefore, interpolation processing when the above-mentioned vertical degree of similar is high cannot be performed. 
[0056] Then, especially in the color array of the 2nd operation form, the RB components R0 and B0 which approach G 
(i, j) most in a level list are chosen, without judging the degree of similar. It is referred to as R f (i> j) =R0B'(i, j) =B0, 
and asks for interpolation signal R' (i, j) of a position (i, j), and B* (i, j). 

[0057] In this case, highly precise interpolation processing is attained about the photographic subject of level stripes or 
a level edge. However, about the photographic subject of perpendicular stripes or a perpendicular edge, it becomes the 
interpolation processing in which quality was inferior a little. Moreover, on the other hand in the color array of the 3rd 
operation form, the light-receiving aperture of RB component is formed in the shape of a level stripe. In this case, 
within 1 level line, all RGB colors do not gather but either of the RB components is surely missing. 



Page 7 of 8 



•io^chnri7ontallvhieh about the color component which touches the right- 
[0058] Therefore, when the de gree _of similar attained with simple level interpolation etc 

and-left both sides of G (i, j) recently, highly .P^™^7levd line, since simple level interpolation cannot be 
■ However, about the color component which does not ^sUn a level I im degree of similar will be substituted 

Ltorta^^^ 

right-and-left both sides of G (i, j) recently, a certain amount ot mterp interpolation value of a contiguity 

etf Furthermore, about the -lor componen ^^S^^Sdh^ so highly precise a interpolation result 
line with the comparatively high degree of ^^^ c ^ planati on of the above interpolation processings 
is not obtained about high RB com P°^ of a claim 3) in a level line as a 

"^Icntmponent in the shape of * above, in order to make 

[0060] (variation of an operati ° n S est ^^ the maximum, the case where only Px obscured 

resolution and the numencal aperture of a ^ r ^^ P Si nvent i on is not limited to this. The effect of this 

[0061] In addition, although the operation ges ah mot =*f imited to ^ Generally, if it is the optrcal 
L crystal, were used, as an opbcal ^^^^^T^it eau be used as an optica, low pass filter. For 

Tis For example, the color of a complementary ^^^p^SL, although several examples were given 

Su" g ^tfs limtd only to sever. "S^ ^ for one of the light-receiving pixel 1 5 is 
[0063] Moreover, with the operato n ge ^^f^^ention if not limited to this. For example, as shown in 
constiluted from a part for two »f » ^^^^^Ssfat of parts for one of a photo detector 26. Moreover, 
drawing! , a part for one of the light-receiving pixel z: ' ^ * for one of a light-receiving pixel. 

SooValso considering three or more blocks ^fV^^^^^^J^ thecase where arrXiged a phase and the light- 
Jurthennore, although the operation f-f^^^S intZn is not limited to this. Generally, die normal 
receiving pixel 15 was arranged to ^ Section double precision of the level pitch Px. For 

array, without changing a pitch. 

[S of .he htvenfion, (Cain, » by ^^^^t^^^fl I 

receiving 'side, as shown in drawing! (c) or drawing! (c) the conventiona l example 

0065 Therefore, in this invention, it become^ p^ble possible to realize simply the image 

drawing 10 ) of 2 board type image pck-up eqmp^ "^SSSSind equivalent using the image pck-up element of 

^«n^ 

becomes simply possible about optical system *™™°^™ moTe image pck . up m eanses is lost, positioning between 
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of the pixel aspect ratio 1:1 can be generated quickly and simple, without passing through complicated computations, 
-such as aspect conversion. Therefore, the optimal image pck-up equipment for a computer related field with treating 
[ much ] the picture of a square pixel is realizable. 

[0067] (Claim 2) Invention according to claim 2 constitutes a part for one of a light-receiving pixel from two photo 
detectors by which two-dimensional array was carried out in Pitch Px. Therefore, it becomes possible to use the 
general image pck-up element which consisted of square pixels for this invention. 

[0068] (Claim 3) level in invention according to claim 3 - level, since all the kinds of color component are beforehand 
arranged in one line - it becomes possible to acquire the information on the color component of all kinds for every line 
Consequently, it becomes possible not to leak and to presume the color component of all kinds only by level 
processing. 

[0069] (Claim 4) By invention according to claim 4 Each light-receiving aperture of each other color components is 
arranged in checkers. Therefore, it becomes possible from a part for the adjoining horizontal of two lines to presume 
the information on each other color components to accuracy further. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3 Jn the drawings, any words are not translated. 
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[Drawing 51 
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